ROOF  TRUSSES  WITH  KNEE-BRACES

CF, etc., have been designed for the axial thrusts determined from
an analysis of the truss based on the assumption that one-third
of Wi goes to A and the remaining two-thirds to B; half of W2
to B and half to C; and so on. This assumes that each panel
length of rafter acts as a freely supported beam, with no continuity
between contiguous panel lengths.

Now, in the first place, such an estimate might be low, because
the continuity of the rafter may cause more of the load to be taken
by some intermediate support than would be taken by the common
support of two contiguous freely supported spans. Hence the
thrust which will act upon one of the struts may easily exceed the
estimated force for which the strut has been designed.

But there is an effect of the continuity of the rafters which is
far more important than that just referred to, and even were the
struts designed for the greater thrusts, this second effect would,
practically, not be lessened. This effect is due to the flexure of the
rafter acting as a beam, and the variations in the slope of its elastic
line caused by the local bending and continuity actions.

Even if the loads Wx and W2 in Fig. 228 were of equal magnitude,
the latter is more effectively placed than the former for producing
flexure in the rafter, and consequently there would be a tendency
for the rafter to take up some shape such as that indicated by the
dotted line. This would set up a bending action in the strut BE,
causing the latter to take up some shape such as that indicated
by the dotted line, assuming that the connection at B is very stiff
in the plane of the truss. By this means there will be induced in
BE stresses and actions which, together with the direct thrust,
may easily exceed the limits of safety. Further, with such con-
siderable variations in the intensities of loading as rnay occur in
structures exposed to the action of wind pressures, W2 may some-
times be of greater magnitude than Wx, in which case the tendency
to bending in the strut BE would be largely increased.

From the foregoing it will he clear that loads should be applied
to a truss only at the panel points. Even though the rafters be
designed to resist the local bending actions caused by the applica-
tion of loads at points other than the panel points, the tendency
to bending in the struts could be eliminated only if the loads were
of absolutely fixed magnitudes, not liable to variations of any
kind, and so placed that the original direction of the rafter axis
at the panel points would remain unchanged at all times. Obviously,
such conditions could hardly ever be complied with in practice,
and hence, if loading other than at the panel points cannot be
avoided, the rafters, struts, and connections must be made very
stiff, it being recognised that, if other considerations are of primary
importance, rigid economy in material and labour must be sacrificed.

